A populauon of m,tonc cells that produce new neurons has recently been discovered m the layer of photoreceptors in retinas of several species of larval and adult fish These cells generate new rods which are inserted into the photoreceptor mosaic at locations scattered across the entire expanse of the differentiated retina. Subsequently these new rods establish synapttc connecttons with retinal neurons already presenl. The continued production of rods m the fish is apparently needed to maintain visual sensitivity during postembryomc growth of the eye.
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The extent of postembryonlc growth and neurogenesis in the retina and brain of many species of adult teleost fish has only recently been widely appreciated I This is somewhat surprising since the first thorough documentation of retinal cell addition in adult fish was provided over thirty years ago by Mfiller 2, who counted cells and calculated the total number of neurons in the retinas of guppies (Lebtstes renculatus) from hatching to adult stages As the fish grew from 7 mm to 28 mm long he found a threefold increase in the number of ganglion cells, cones and inner nuclear layer cells, and nearly a sevenfold increase in numbers of rods More recent studies in juvenile and adult goldfish, as well as other related species (Carasstus spp.), have used cell counts 3,4, optic fiber counts s and autoradiographic techmques 6,7 s to confirm that new neurons are added to the retina as the fish grows Most postembryonic neuronal cell addition in the retina takes place in a narrow carcumferential germinal zone that is located at the peripheral margin2.6, s.
Neurogenesis is not restrietod to the germinal zone However, It has been discovered recently that not all neurogenesls in the teleost retina is confined to the circumferential germinal zone Sandy and Blaxter 9 found that when [3H]thymldine was injected into metamorphosmg hernng and sole, scattered cells in the outer nuclear layer, among the nuclei of photoreceptors, incorporated the label. Similar dividing cells were found in larval and juvenile goldfish and also in a clchhd fish (Haplochromrs burtoni), In fish allowed to survive for a few weeks or months after the thymidine injection, labeled nuclei of rods, but no other neurons, were seen in the central retina 7,1°. Thus, whereas production of most neurons in the postembryonlc teleost retina is confined to the circumferential edge, new rods continue to be produced by a dispersed population of rod precursors in central regions of the retina which have already differentiated and become functional (Fig 1) The demonstration that new rods are produced by mitotic division within the differentiated teleost retina provided an explanation for some puzzling observations that had been made repeatedly by several investigators but had been difficult to interpret Pnncipal among these was the observation that in many species of teleost fish the larval forms lmtially have no rods, but only cones It. Rods begin to appear either at metamorphosis or sometime during larval development, depending on the species, they then start to accumulate so that their proportions slowly but persistently increase during larval and/or postlarval stages of growth 23-7 An especially dramatic example of this persistent addition of rods in the adult teleost retina was described by Locke02 in a deep-sea fish, Chauliodus sloam. The retinas of mature fish of this species contain no cones but only rods, wtuch are arranged in tiers, or banks, in small specimens there is one tier, but in larger animals, there are up to five tiers (Fig 2) 
Discovery of the rod precursor
It is now clear that dividing rod precursors are responsible for the delayed and prolonged production of rods in the teleost retina 7-9 Prevaous attempts to explain the sudden appearance of rods in the differentiated larval retina and the persistent accumulation of new rods in the postlarval retina were unsatisfactory and, in retrospect, somewhat contrived. It was suggested, for example, that cones were transformed into rods 13 or that cells migrated out of the inner nuclear layer into the outer nuclear layer where they differentiated into rods 1], or that rods were produced in the circumferential germinal zone but were then displaced laterally into more central regions of the retina 2,6 The possibility that mitotic division of stem cells within the differentiated retina might account for the addition of new rods did not seem to be an acceptable alternative because at that time there was little evidence for rmtotic activity anywhere except at the germinal zone
The finding that mitotically active cells give rise to new neurons within fully differentiated regions of retina was totally unanticipated It contradicted all previous conceptions of how retinal histogenesis might be organlzed. To date most studies have observed that m the developing retina cytogenesls and differentlatton take
